Key indicators: single-crystal X-ray study; T = 89 K; mean (C-C) = 0.003 Å; R factor = 0.054; wR factor = 0.147; data-to-parameter ratio = 21.0.
The title compound, C 17 H 15 N 3 OS, crystallizes with two unique molecules, denoted 1 and 2, in the asymmetric unit. The two molecules are closely similar and overlay with an r.m.s. deviation of 0.053 Å . Both molecules adopt E configurations with respect to the C N bonds. The dihedral angles between the benzothiophene groups and N-bound phenyl rings are 36.36 (9) for molecule 1 and 29.71 (9) for molecule 2. The C N-NH-C(O)NH ethylidene-hydrazinecarboxamide units are also reasonably planar, with r.m.s. deviations of 0.061 and 0.056 Å , respectively, for the two molecules. The methyl substituents lie 0.338 (3) and 0.396 (3) Å , respectively, from these planes. The C N-NH-C(O)NH planes are inclined to the phenyl rings at 13.65 (11) and 15.56 (11) , respectively, in molecules 1 and 2. This conformation is enhanced by weak intramolecular C-HÁ Á ÁO hydrogen bonds between ortho-H atoms of the two phenyl rings and the carbonyl O atoms, which generate S(6) rings in each molecule. In the crystal, pairs of molecules are linked by pairs of intermolecular N-HÁ Á ÁO hydrogen bonds into dimers. Alternating dimers are further interconnected by weak C-HÁ Á ÁO contacts into zigzag rows along b. The rows are stacked along a by C-HÁ Á Á contacts involving the benzene ring from molecule 2 and the thiophene ring from molecule 1 of adjacent benzothiophene units. H atoms treated by a mixture of independent and constrained refinement Á max = 0.70 e Å À3 Á min = À0.37 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Related literature
Cg1 is the centroid of the S11, C11, C12, C13, C18 ring. 
Comment
Semicarbazones are of considerable interest because of their wide spectrum of biological applications, and display anticonvulsant (Alam et al., 2010 ), antitubercular (Sriram et al., 2004 and antimicrobial activity (Siji et al., 2010) . The biological activity of semicarbazones is considered to be due to their ability to form chelate complexes with transition metals (Sharma et al., 2006) .In view of the importance of these compounds, we report here the structure of the title semicarbazone derivative ( Fig. 1) .
The asymmetric unit of the title compound contains two molecules, 1 and 2. The benzothiophene group and the C9=N1-N2-C11(O1)N3 semicarbazone units are almost coplanar with N1-C9-C1-S1 torsion angles of -13.0 (2)°f or 1 and -9.3 (2)° for 2. The phenyl rings show somewhat greater coplanarity with the semicarbazone linking units the C11-N3-C12-C13 angles being -13.3 (3)° for 1 and 5.4 (3)° for 2. The dihedral angles between the benzothiophene groups and the phenyl rings are 36.36 (7) In the crystal structure, intermolecular N12-H12N···O21 and N22-H22N···O11 hydrogen bonds (Table 1) link the molecules into dimers (Fig. 2) . A weak C110-H11A..O21 interaction further strengthens the dimer unit for molecule 1. Alternating dimers are further interconnected by weak C15-H15···O11 contacts generating zigzag rows along b. C24-H24..π contacts to the S11, C11, C12, C13, C18 thiophene rings of adjacent molecules form stacks along a, (Fig. 3) .
Experimental 4-Phenyl-3-semicarbazide (1.51 g, 10 mmol) was dissolved in boiling ethanol (40 ml). A solution of 2-acetylbenzothiophene (1.77 g, 10 mmol) in ethanol (30 ml) was added to the 4-phenylsemicarbazide solution followed by the addition of three drops of sulphuric acid. The mixture was heated under reflux with stirring for 2 h. The solid product which separated upon cooling was filtered and recrystallized from a 1:1 mixture of dimethylsulphoxide and ethanol.
Refinement
H atoms bound to N1 and N3 were located in an electron density map and their coordinates were refined freely with U iso = 1.2U eq (N). All H-atoms bound to carbon were refined using a riding model with d(C-H) = 0.95 Å, U iso =1.2U eq (C) for aromatic and 0.98 Å, U iso = 1.5U eq (C) for the CH 3 H atoms. Fig. 1 . The asymmetric unit of the title compound with ellipsoids drawn at the 50% probability level. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S11 0.31292 (6) 0.0146 (9) 0.0204 (10) 0.0204 (10) 0.0076 (8) 0.0056 (7) 0.0106 (8) C14 0.0181 (9) 0.0284 (11) 0.0273 (11) 0.0108 (9) 0.0081 (8) 0.0181 (10) C15 0.0233 (10) 0.0234 (11) 0.0344 (12) 0.0106 (9) 0.0091 (9) 0.0179 (10) C16 0.0242 (10) 0.0192 (10) 0.0279 (11) 0.0118 (9) 0.0076 (9) 0.0085 (9) C17 0.0208 (10) 0.0242 (11) 0.0217 (10) 0.0107 (9) 0.0064 (8) 0.0101 (9) C18 0.0179 (9) 0.0236 (10) 0.0217 (10) 0.0097 (8) 0.0053 (8) 0.0126 (9) C19 0.0161 (9) 0.0199 (10) 0.0166 (9) 0.0067 (8) 0.0057 (7) 0.0072 (8) C110 0.0255 (10) 0.0209 (10) 0.0196 (10) 0.0084 (9) 0.0013 (8) 0.0077 (9) N11 0.0190 (8) 0.0154 (8) 0.0192 (8) 0.0058 (7) 0.0046 (7) 0.0065 (7) N12 0.0219 (9) 0.0159 (8) 0.0167 (8) 0.0064 (7) 0.0006 (7) 0.0054 (7) C111 0.0181 (9) 0.0190 (10) 0.0142 (9) 0.0046 (8) 0.0008 (7) 0.0066 (8) O11
0.0287 (8) 0.0139 (7) 0.0172 (7) 0.0068 (6) −0.0029 (6) 0.0035 (6) N13 0.0250 (9) 0.0142 (8) 0.0180 (9) 0.0091 (7) −0.0022 (7) 0.0039 (7) C112 0.0215 (10) 0.0221 (10) 0.0132 (9) 0.0091 (8) 0.0020 (8) 0.0063 (8) C113 0.0295 (12) 0.0174 (10) 0.0288 (12) 0.0068 (9) −0.0057 (9) 0.0055 (9) C114 0.0383 (13) 0.0270 (12) 0.0319 (13) 0.0187 (11) −0.0051 (10) 0.0064 (10) C115 0.0231 (10) 0.0307 (12) 0.0180 (10) 0.0124 (9) 0.0029 (8) 0.0097 (9) C116 0.0242 (11) 0.0255 (11) 0.0193 (11) 0.0023 (9) −0.0041 (8) 0.0070 (9) C117 0.0320 (12) 0.0183 (11) 0.0265 (12) 0.0069 (9) −0.0064 (9) 0.0061 (9) S21 0.0167 (2) 0.0221 (3) 0.0208 (3) 0.0069 (2) 0.00048 (19) 0.0083 (2) C21 0.0158 (9) 0.0215 (10) 0.0134 (9) 0.0058 (8) 0.0021 (7) 0.0066 (8) C22 0.0146 (9) 0.0168 (9) 0.0165 (9) 0.0046 (7) 0.0052 (7) 0.0057 (8) C23 0.0162 (9) 0.0224 (10) 0.0168 (10) 0.0068 (8) 0.0037 (7) 0.0076 (8) C24 0.0168 (9) 0.0274 (11) 0.0228 (11) 0.0101 (9) 0.0051 (8) 0.0099 (9) C25 0.0256 (11) 0.0264 (11) 0.0251 (11) 0.0152 (9) 0.0074 (9) 0.0113 (9) (7) 0.0044 (7) 0.0061 (7) N22 0.0244 (9) 0.0187 (9) 0.0146 (8) 0.0083 (7) −0.0023 (7) 0.0019 (7) (11) 0.0049 (9) −0.0059 (9) 0.0050 (9) C217 0.0295 (11) 0.0203 (11) 0.0220 (11) 0.0068 (9) −0.0027 (9) 0.0077 (9) Geometric parameters (Å, °) S11-C18 1.734 (2) S21-C28 1.745 (2) S11-C11 Hydrogen-bond geometry (Å, °) Cg1 is the centroid of the S11, C11, C12, C13, C18 ring. supplementary materials sup-10 
